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Abstract
Background/Aim. The question about the accuracy of
cytology and colposcopy is more and more asked due to
false positive and negative findings on the basis of which
the decision on biopsy is made. The aim of this study was
to examine reliability of biopsies based only on abnormal
colposcopical findings, before receiving the results of
Papanicolaou (PA) smear, by comparing findings of colpo-
scopical, cytological and histopathological (HP) examina-
tions as well as determining validity of these diagnostic
methods. Methods. The study involved all patients who
had their regular colposcopical and cytological examina-
tions in the outpatient department during a two-year pe-
riod (2009–2010) in the Clinic for Gynecology and Ob-
stetrics, Clinical Center of Serbia, Belgrade. The material
for HP examination was obtained by colposcopically di-
rected biopsy, due to abnormal colposcopical findings and
without waiting for PA smear results. The data obtained
by these methods were statistically analyzed and com-
pared. Furthermore, validity of colposcopical and cyto-
logical examinations was assessed. Results. Out of 127
patients highly significantly more patients had more ma-
lignant cervical changes on colposcopical exam compared
to HP (p = 0.000), and cytological exam (p = 0.000).
Highly significantly more patients had more malignant
cervical changes on PA smear than HP exam (p = 0.000),
unless when findings were assessed in the widest sense of
benign and malignant changes when there were no signifi-
cant differences in these findings (p = 0,450). Sensitivity of
colposcopy as a diagnostic method was 87.5%, specificity
24.14%, positive predictive value (+PV) was 34.65% and
negative predictive value (–PV) 80.77%. Sensitivity of PA
smear as a diagnostic method was 62.5%, specificity
87.36%, +PV was 69.44%, and –PV 83.52%. Conclusion.
Regarding the results of our study it is best to make a deci-
sion on treatment according to findings of all the three
methods. Cytological analysis is more reliable than colpo-
scopical examination. Therefore, it is advisable that fol-
lowing abnormal colposcopical findings, PA smear should
always be taken and only after receiving the results further
diagnostics can be planned (biopsy and HP). A final deci-
sion on the therapy has to be made based on HP findings
which are the only method that can give the ultimate reli-
able diagnosis of cervical changes.
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Apstrakt
Uvod/Cilj. Sve više se postavlja pitanje o taÿnosti citologije
i kolposkopije zbog sluÿajeva lažnih rezultata na osnovu ko-
jih se planira biopsija. Cilj ove studije bio je da se ispita pou-
zdanost biopsija baziranih samo na abnormalnoj kolpos-
kopskoj slici pre dobijanja rezultata Papanikolaou (PA) bri-
sa, uporeĀivanjem nalaza kolposkopskog, citološkog i histo-
patološkog pregleda i odreĀivanjem validnosti ovih dijagno-
stiÿkih metoda. Metode. Studija je obuhvatila sve bolesnike
kojima su ambulantno raĀeni kolposkopski i citološki pre-
gled i ciljana biopsija promena sa histopatološkom anali-
zom, tokom dvogodišnjeg perioda (2009 i 2010) na Gine-
kološko-akušerskoj klinici Kliniÿkog centra Srbije. Biopsija
je raĀena zbog patološke slike na kolposkopskom pregledu,
bez ÿekanja rezultata PA. Nalazi sprovedenih analiza statis-
tiÿki su obraĀeni i uporeĀeni. Procenjena je validnost kolpo-
skopskog i citološkog pregleda. Rezultati. Od ukupno 127
bolesnica znaÿajno više njih imalo je maligniju promenu na
kolposkopskom pregledu u odnosu na histopatološki (p =
0,000) i citološki pregled (p = 0,000). Znaÿajno više ispitani-
ca imalo je maligniju promenu postavljenu PA nego histo-
patološkim pregledom (p = 0,000), osim kada se nalazi po-
smatraju u najširem smislu benignih i malignih promena ka-
da nije naĀena statistiÿki znaÿajna razlika (p = 0,450). Senzi-
tivnost kolposkopije iznosila je 87,5%, specifiÿnost 24,14%,
pozitivna prediktivna vrednost (+PV) je bila 34,65%, a ne-
gativna prediktivna vrednost (–PV) 80,77%. SenzitivnostStrana 870 VOJNOSANITETSKI PREGLED Volumen 69, Broj 10
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citološke analize iznosila je 62,5%, specifiÿnost 87,36%,
+PV 69,44%, a –PV 83,52%. Zakljuÿak. Odluku o leÿenju
najbolje je bazirati na nalazima sva tri ispitivanja. Citološka
analiza je pouzdaniji metod od kolposkopije. Zato savetu-
jemo da se nakon abnormalne kolposkopske slike obavezno
uzme PA bris i tek po dobijanju tog rezultata planira biop-
sija. Konaÿni stav o terapiji mora se bazirati na histopatolo-
škom nalazu, kao jedinom metodu koji daje konaÿnu, pouz-
danu dijagnozu stanja.
Kljuÿne reÿi:
grliý materice, neoplazme; grliý materice, displazija;
dijagnoza; dijagnostiÿke tehnike i procedure;
kolposkopija; vaginalni brisevi; histološke tehnike.
Introduction
Cervical intraepithelial neoplasia (CIN) stands for patho-
logical changes that represent developmental stages of invasive
cervical carcinoma 
1. Diagnosing and treating of these asymp-
tomatic lesions in due time is the most efficient way of pre-
venting invasive cervical carcinoma development. CIN is diag-
nosed by colposcopy, cytology and histopathological (HP) ex-
amination of biopsy acquired tissue. There are numerous thera-
peutic methods and their application depends on cervical
change stages  determined by the level of malignant cells
spreading in the epithelium. Changes of the low-grade
squanous intraepithelial lesion (LSIL) (CIN I) type can merely
be regularly monitored and only if they are present longer than
two years some destructive therapeutic method may be applied.
On the other hand, for adequate treating of high-grade squanous
intraepithelial lesion (H-SIL) (CIN II and III) type changes one
of the excision methods has to be applied. Excision has to be
appropriately performed in order to remove a complete lesion.
Final diagnosis is achieved by HP examination of the obtained
tissue. Furthermore, the margins of the excised part are evalu-
ated and according to those findings the decision on further
treatment made 
1–3.
The aim of this study was to examine reliability of bi-
opsies based only on abnormal colposcopical findings, be-
fore receiving the results of Papanicolaou (PA) smear, by
comparing findings of colposcopical, cytological and HP ex-
aminations, as well as to determine validity of these diag-
nostic methods.
Methods
The study involved all patients who had their regular
colposcopical and cytological examinations in the outpatient
department during a two-year period (2009–2010) in the
Clinic for Gynecology and Obstetrics, Clinical Center of
Serbia, Belgrade. The material for the  HP examination was
obtained by colposcopically directed biopsy, due to abnormal
colposcopical findings and without waiting for PA smear re-
sults. Data obtained by these methods were statistically ana-
lyzed and compared. Descriptive [mean; median; standard
deviation – (SD) coefficient of variation (CV%)] and ana-
lytical (Kolmogorov–Smirnov test – KSZ; Friedman test –
FR  Ȥ
2; Wilcoxon test – Z) statistical methods were used.
Furthermore, sensitivity, specificity, positive and negative
predictive values (+PV and –PV respectively) of colposcopi-
cal and cytological examinations were assessed. For these
calculations standard formulas were used: sensitivity = [(true
positive / true positive + false negative) u 100], specificity =
[(true negative / true negative + false positive) x 100], +PV =
(true positive / true positive + false positive) x 100] and –PV
= [(true negative / true negative + false negative) x 100)].
Results
The study involved 127 consecutive patients. Their age
span was from 17 to 79 years (mean = 35.11; median =
32.00; SD = 11.131). These values were heterogeneous (CV
= 31.703%) and they were not normally distributed (KSZ =
1.602; p = 0.012). The mayority of patients (n = 32) were
from 30 to 34 years old and somewhat less patients (n = 26)
were 25 to 29 years old. Still, 89.9% of the patients were
younger than 50 years and therefore the distribution is
asymmetrical to the left, ie towards the younger age.
There were 6 different colposcopical findings regis-
tered: 1 – ectopia and/or cervicitis; 2 – acetowhite (AW)
epithelium and/or mosaic; 3 – leukoplakia; 4 – condylomas;
5 – suspicious neoplasm portio vaginalis uteri (NEO PVU); 6
– polypus. Cytological analysis diagnosed PA II, III, IV and
V findings in investigated women. On HP examination 8 di-
agnoses were made: 1 – without atypia; 2 – ectopia and/or
cervicits; 3 – polypus; 4 – para- or hyperkeratosis; 5 – con-
dylomas; 6 – LSIL; 7 – HSIL; 8 – carcinoma potio vaginalis
uteri (Ca PVU). In Table 1 frequencies of different diagnoses
Table 1
Frequencies of findings according to diagnostic methods
Findings Number
Colposcopical findings
   – ectopia and/or cervicitis 22
   – AW epithelium and/or  mosaics 56
   – leukoplakia 26
   – condylomas 9
   – suspicious neoplastic lesions 10
   – polypus 4
PA smear findings
   – II 90
   – III 29
   – IV 2
   – V 6
Histopathological findings
   – no atypia 21
   – ectopia and/or cervicitis 32
   – polypus 4
   – para/hyperkeratosis 15
   – condylomas 16
   – LSIL 5
   – HSIL 26
   – Ca PVU 8
PA – Papanicolaou; LSIL – low grade squanous intraepithelial lesions;
HSIL – high grade squanous intraepithelial lesions; Ca PVU – carcinoma of
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attained by examined methods are presented. Ectopia and
cervicitis as well as AW epithelium and mosaic were as-
sessed and presented jointly in this analysis as there were
numerous cases in which they were found together in one
patient (17 mosaics, 20 AW epitheliums, 19 both).
On colposcopical examination the most frequent was
the finding of AW epithelium and/or mosaic (F
2 = 85.268; df
= 5; p = 0.000). By HP analysis the most frequently diag-
nosed were ectopia and/or cervicitis (F
2 = 44.780; df = 7; p =
0.000). Cytological evaluation showed that PA II and III
were highly significantly more frequent while there were less
PA IV and V findings (F
2 = 155.866; df = 3; p = 0.000).
Colposcopical findings were categorized as normal
(ectopia, transformation zone, ovula Nabothi, atrophy), ab-
normal (AW epithelium, mosaic, punctuation, leukoplakia,
condylomas), suspicious that meant suspicious invasion of
cervical carcinoma (atypical blood vessels, ulcerations, ne-
crosis) and other findings (polypus, infection and inflamma-
tion i.e. cervicitis, endometriosis etc). Cytological results
were divided in standard groups (II, IIIa, IIIb, IV and V). HP
findings were categorised as benign change (without atypia,
ectropion, ectopia, cervicitis, polypus, para- and hyperkera-
thosis, condylomas), LSIL, HSIL and invasive cervical car-
cinoma. Tables 2 and 3 show relations of the examined
methods according to the categories of their findings.
Categories of the diagnoses obtained by these three
methods were highly statistically different (FRF
2 = 88.487;
df = 2; p = 0.000). The diagnoses obtained by colposcopy
and HP were highly statistically different (Z = 3.655; p =
0.000). There were significantly more (n = 73) patients with
more malignant changes on the colposcopical than on the HP
examination. The diagnoses obtained by colposcopy and cy-
tology were also highly statistically different (Z = 8.212; p =
0.000). There were significantly more (n = 53) patients with
more malignant changes on colposcopical examination. The
diagnoses obtained by PA and HP were highly statistically
different (Z = 4.706; p = 0.000). There were significantly
more (n = 108) patients with more malignant changes on PA
than on HP examination.
For sensitivity, specificity, positive and negative pre-
dictive values evaluation of colposcopy and cytology, normal
and other colposcopical findings, PA II as well as histo-
pathologically asserted benignant lesions were regarded as
benignant cervical changes. On the other hand, abnormal and
suspicious colposcopical findings, PA III, IV and V, LSIL,
HSIL and invasive cervical carcinoma formed a group of
malignant cervical changes. Colposcopical and cytological
results were compared to HP findings, considering that his-
topathology is the only method able to give the precise diag-
nosis of the condition.
The diagnoses assessed only regarding the benign
and malignant lesions were also highly statistically differ-
ent regarding the diagnostic methods used in our study
(FRF
2 = 93.671; df = 2; p = 0.000). There were signifi-
cantly more (n = 66) patients with a more malignant
changes on colposcopical than on HP examination (Z =
7.239; p = 0.000). There were also significantly more (n =
68) patients with more malignant changes on  colposcopi-
cal than on cytological examination (Z = 7.714; p =
0.000). Regarding this wider categorisation of findings
diagnoses made by PA and HP do not differ significantly
(Z = 0.756; p = 0.450).
Colposcopical examination registered 21 true negative
ie benignant findings and 35 true positive ie malignant find-
ings. There were 66 false positive and 5 false negative cases.
According to these results sensitivity of colposcopy as a di-
Table 2
Relationship of colposcopical, cytological (Papanicolaou – PA) and histopathological (HP) findings
according to diagnostic categories
HP findings Findings of diagnostic
methods used
Diagnostic
categories Benign changes LSIL HSIL Carcinoma
Normal 15 0 4 0
Abnormal 64 6 20 1
Suspicious 2 0 1 7
Colposcopical
findings
Other 6 0 1 0
II 74 3 12 1
IIIa 8 2 2 1
IIIb 5 1 10 0
IV 0 0 2 0
Cytological findings
(PA)
V0 0 0 6
LSIL – low grade squanous intraepithelial lesions; HSIL – high grade squanous intraepithelial lesions
      Table 3
Relationship of colposcopical and cytological (Papanicolaou – PA)  findings according to the diagnostic categories in our
study
Cytological findings (PA) Findings of diagnostic
methods used Diagnostic categories II IIIa IIIb IV V
N o r m a l 1 7 110 0
Abnormal 63 11 15 2 0
Suspicious 4 0 0 0 6 Colposcopical findings
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agnostic method was 87.5%, specificity 24.14%, +PV was
34.65% and –PV was 80.77%.
Cytological examination registered 76 true negative ie
benign findings, and 25 true positive ie malignant findings.
There were 11 false positive and 15 false negative cases. Ac-
cording to these results sensitivity of PA smear as a diagnos-
tic method was 62.5%, specificity 87.36%, +PV was 69.44%
and –PV was 83.52%.
When all evaluated diagnostic methods were assessed
together, 20 patients had benignant findings, while 22 had
malignant findings on each of the three examinations. How-
ever, in 85 cases findings were of different categories on dif-
ferent examinations.
Discussion
Squamous cervical carcinoma develops from non-
invasive forms and therefore the detection of abnormal
pathological changes of the cervical epithelium and their re-
moval is crucial for preventing a possibly fatal invasive car-
cinoma. Of major significance is the fact that early detected
CIN is completely curable condition. The aim of successful
treatment is not only a complete removal of the lesion but
also sustaining the physiological cervical function as well as
the reproductive female functioning 
1, 2.
It is considered that CIN occurs mostly in  early thirties
with the prevalence of 2.6%, although lately it is more com-
mon in women in their twenties or even younger. After the
age of 50 years the prevalence is decreasing to 0.9% 
1, 3. Pa-
tients in the examined population were also mostly in their
thirties, while only 10% were older than 50 years. Unfortu-
nately, in our patients HSIL was more frequent than LSIL.
Classification of the lesions used in our study was ac-
cording to BETHESDA system and in concordance with
categorisations used by other authors in the studies from the
available literature 
4.
Expholiative cytology is of great importance for diag-
nosing CIN as pathological findings can direct toward
looking for and discovering cervical lesions. Even though
cytology has undoubted benefits in cervical carcinoma pre-
vention, it is accepted nowadays that some significant le-
sions can be omitted or underdiagnosed by PA testing due
to the limitations of cytology concerning its sensitivity,
specificity and predictive values 
3, 5, 6. There are different
explanations in the literature for this less satisfactory PA
diagnostic assessment in certain cases. One of them is the
presence of only few abnormal, ie malignant cells in smear
which can be easily omitted during examination due to
their low frequency. This can usually happen in case of
small cell lesions high in the endocervical canal 
7. Moreo-
ver, inflammation and bleeding can thwart the assessment 
3.
Cohesive tissue fragments of HSIL can sometimes be in-
correctly diagnosed as immature metaplastic cells 
3. Fur-
thermore, technical problems occurring while smear is
dried are reported 
3. Therefore, it can be recommended that
correct smear taking and its optimal handling and cultiva-
tion must always be assured. However, patients should also
be sent on colposcopical examination.
Colposcopical evaluation and directed biopsy are an es-
sential diagnostic step in treatment of abnormal cytological
findings 
4. Colposcopy is a high-quality and sensitive test for
detection of CIN and can be considered as integrative and
standard basic parts of screening for CIN. Colposcopical
evaluation and directed biopsy remain crucial diagnostic
procedures for squamous intraepithelial lesions and for iden-
tification of those cases that need treatment 
8. However, it
must be taken into consideration that performing colposcopy
and its occuracy depend in large part on training, experience
and skills of the colposcopist. It is usually considered that the
limitations of most studies, just like the one we conducted,
come from the fact that different colposcopists perform ex-
aminations. Nevertheless, an  experienced colposcopist’s
findings can be regarded as precise
 4. Considering that almost
all accessible data are based on that principle, we also ac-
cepted this standpoint and regarded the findings of our col-
poscopists as valid. Detected abnormal colposcopical find-
ings, followed by a positive cytological testing, demand for a
guided biopsy, under the control of the colposcope in order
to avoid obtaining incorrect samples and therefore false
negative results.
The main objective of cervical screening is to identify
women with HSIL. These women require prompt treatment
because of possible disease progression, while those with
CIN I can only be monitored as that condition can spontane-
ously remise. In the literature almost 20% of LSIL was over-
diagnosed and between 20% and 30% of HSIL was underdi-
agnosed 
9–11. In our study such cases were also recorded,
which presents a hazard. Synchronized application of colpo-
scopy and cytology gives better chances for detection of
those lesions that need treatment. Colposcopy, as the only
diagnostic method, is not precise enough, but is useful for
evaluation of the lesion stage 
12, 13. In order to choose on
adequate treatment biopsy is necessary 
12, 13. Treatment must
be based on HP findings due to a possible misinterpretation
of both colposcopical and cytological examinations 
11. There
are even cases in which mistakes in HP evaluation were
made and when CIN was not appropriately dyagnosed 
11.
Using the similar methodology as in our studies, the
analysis of validity and diagnostic precision of cytological
findings of LSIL and HSIL, researchers concluded that PA
and HP findings show statistically significant correla-
tion 
13, 14. In the examined population these results were
achieved only when a wider categorisation is assessed. Oth-
erwise on both PA and colposcopical examination more ma-
lignant changes in comparison with final HP diagnose were
obtained. Therefore it can be said that both methods overes-
timate the stage of the lesion.
The available literature data state that sensitivity is
higher than specificity of colposcopy 
4, 12, which was also
demonstrated in our study. While conducting screening low
+PV of colposcopy may result in unnecessary treatment 
12. In
our study +PV is also somewhat lower. Colposcopy has
higher sensitivity and cytology higher specificity, so their
findings are not doubling but supplementing themselves in
providing better reliability. Besides, it was also registered
that colposcopical findings were more malignant in compari-Volumen 69, Broj 10 VOJNOSANITETSKI PREGLED Strana 873
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son with final HP diagnose and therefore other diagnostic
methods should be undertaken.
High sensitivity of colposcopy in the investigated
population implies that this method will in most cases recog-
nise malignant changes. On the other hand, cytological
analysis has high specificity and –PV, so this method will in
most cases disregard benignant changes. It can be observed
that our study showed higher values for all the examined pa-
rameters (sensitivity, specificity, + and – PV) and therefore
is a more reliable diagnostic method. Moreover, as compared
with diagnostic categories obtained from different examined
methods it can be concluded that PA discovered all malig-
nant lesions, but also had the most false positive findings.
Colposcopy was the least reliable and as well had numerous
false positive findings. If only benignant and malignant con-
ditions are evaluated, in the widest sense, colposcopical
findings were once more the least valid and statistically sig-
nificantly different from HP diagnoses. Contrary, according
to the fact that benignant and malignant PA ad HP findings
do not differ significantly, it can be concluded that cytologi-
cal analysis is a reliable method for differentiation between
benignant and malignant findings. For more detailed and re-
liable diagnostics biopsy of the cervical change with HP
analysis of the obtained tissue is still recommended 
15.
The roles of cytology, colposcopy and guided biopsy in
prevention of cervical cancer are still developing. Regarding
the some literature data it can be advised to base the decision
on adequate treatment only on the abnormal colposcopical
findings 
14, 16. But according to the results of our study it can
be concluded that the decision on treatment is best made
when based on the findings of all the three methods.
Conclusion
Although both colposcopy and cytology are methods
with high sensitivity, specificity, + and – PV, individually
they are not absolutely valid. Based on the results of our
study colposcopy directed biopsy cannot be recommended
due to numerous false results and therefore unnecessary pro-
cedures. Cytological analysis is a more reliable method and
as such is a necessary diagnostic tool. Therefore, it can be
advised that following abnormal colposcopical findings, PA
smear should always be taken and only after receiving the
cytological results further diagnostics can be planned (biopsy
and HP). A final decision on the therapy must be made in ac-
cordance with HP findings which are the only method that
can lead to the ultimate reliable diagnosis of cervical
changes.
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